J 9/674031 
PCT/PTC 25 OCT 2000 

Synthetic Resin Container with Label 

Field of the Invention 
The present invention relates to a synthetic resin container, especially to 
an in-molded synthetic resin container which a label is arranged on a blow molding 
die. 

Background of the Invention 
For a method of arranging the label on the container surface, it has been 
practiced to arrange the label on the container surface by an in-mold. 

However in case of the container which the label is arranged on the 
surface of the container by the in-mold, as illustrated by Fig. 6, at the time of 
I molding, a portion 32 of a container wall 31 contacting with an edge 30 of a label 
I Le used to be thin by a corner of the label, therefore due to the dropping impact, 
I the problem that the crack occurs on the portion 32 contacting with the label edge, 
i Recently the reduce and the recycle of the plastic molding materials have 

, been encouraged and it has been preferred to make the container thick for 
\ collecting to crush wasted containers, while in respect of the thin container, the 
J portion 32 contacting with the label edge of the container wall has been formed to 
I be thick more so that the problem of the occurrence of the crack thereon has been 
repeated. 

It is an object of the present invention to prevent the occurrence of the 
crack on the in-mold label edge due to the impact of dropping the container , 
especially to prevent the occurrence of the crack on the thin container so as to 
provide a synthetic resin container which is arranged with in-molded label. 
Summary of the Invention 

To achieve the objects of the present invention, in a synthetic resin 
container which is arranged with in-molded label on a body wall surface, on the 
body wall surface, the vertical rib is provided along the outside of the left and right 
edges of the label, having nothing to the size of the label, for reinforcing the thin 



portion of the label edge of the body wall surface, the lateral rib and the vertical 
rib are arranged to surround the outside of the label edge on upper and lower side 
of and left and right side of the body wall surface. 

In a modified embodiment of the invention, the lateral rib and the 
vertical rib are arranged along the label edge on the body wall surface to locate the 
label edge within the rib groove. 

Further the object of the present invention can be achieved by modifying 
the shape of the label so that the in-mold label which at least left and right edge is 
cut into the corrugate shape is applied and a plurality of concave portions are 
disposed along the left and right edges of the label with certain spaces in upper and 
lower direction to locate the label edge within the concave portion 
,11 The object of the present invention described hereinbefore can be 

sj achieved by a blow molding to control the thickness of the container so as to form 
the thick portion on the body rear surface which contacts with the label edge. 

Brief Description of Drawings 
Fig. 1 is a front view of the synthetic resin container according to the 
O first embodiment of the present invention; 

Ul Fig. 2 is a side view of the container illustrated in Fig. 1; 

□ Fig. 3 is a cross section view of the vertical rib along line A-A of Fig. 1; 

Fig. 4 is a cross section view of the rib according to the other 
embodiment; 

Fig. 5 is a cross section view of the convex rib according to the further 
other embodiment; 

Fig. 6 is a cross section view of the label attached portion of the 
conventional container; 

Fig. 7 is a front view of the synthetic resin container according to the 
second embodiment of the present invention; 

Fig. 8 is a front view of the synthetic resin container according to the 
third embodiment of the present invention; 
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Fig. 9 is a side view of the container illustrated in Fig. 8; 

Fig. 10, (a) is a cross section view of the lateral rib along line A-A of 
Fig. 8 and (b) is a cross section view of the vertical rib along line B-B of Fig. 8; 

Fig. 11 is a cross section view of the rib according to the other 
embodiment; 

Fig. 12 is a cross section view of the convex rib; 

Fig. 13 is a front view of the synthetic resin container according to the 
fourth embodiment; 

Fig. 14 is a side view of the container illustrated in Fig. 13; 

Fig. 15 is a cross section view of the flat bottom concave portion along 
the line A~ A of Fig. 14; 

Fig. 16 is a front view of the synthetic resin container according to the 
fifth embodiment; 

Fig. 17 is a side view of the container illustrated in Fig. 16 and 

Fig. 18, (a) is a cross section view of the lateral rib along line A-A of 
Fig. 16 and (b) is a cross section view of the vertical rib along line B-B of Fig. 1. 

Preferred Embodiments of the Invention 

The first embodiment of the present invention will be described in 
conjunction with accompanied drawings. 

In Figs. 1 and 2, a container "A" comprises a neck 1, a shoulder 2, a 
body 3 and a bottom 4, and is made of synthetic resin such as polyethylene (PE), 
polypropylene (PP) and other synthetic resin which is blow molded in a single 
layer or a laminated layer. 

A screw 6 is threaded on an outer peripheral surface of an upper portion 
5 of the neck 1. A holder ring 7 is provided below the screw. 

A knurl 8 is provided partially or full circumference of an outer 
peripheral surface of the ring 7. A lower cylindrical neck 9 below the ring 7 has a 
larger diameter than that of the upper cylindrical neck 5, and is connected to the 
shoulder 2. 
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A step 10 is formed between the shoulder 2 and the body 3. The 
shoulder 2 and the body 3 has a flattened cross section, which comprises elliptical 
front and rear surfaces of front and rear walls 11, and a planar side surfaces of left 
and right side walls 12. 

Each of the front and rear walls 11 is provided with vertical ribs 14a, b 
along left and right edges 13a, b of a label "L". Each of the side walls 12 is 
provided with a plurality of concave portions which are arranged with equal 
intervals one another. 

A protruded peripheral wall 16 is arranged at an lower end the body 3 
through a step 10a, and is connected to the bottom 4. 

The bottom 4 comprises a bottom peripheral wall 17 and a bottom wall 
18. The wall 17 comprises substantially vertical front and rear walls 19 and an 
inclined left and right side walls 20. 

A lateral rib 21 is circumferentially provided between the bottom 
peripheral wall 17 and the protruded peripheral wall 16. Each of the front and rear 
walls 19 is provided with a plurality of vertical ribs 22 which are arranged with 
equal intervals one another. 

The bottom peripheral wall 17 is circumferentially provided with a lateral 
rib 23 at the lower end thereof. The rib 23 is connected to the bottom wall 18 
having an upwardly depressed portion 24. 

The container of the present invention is formed by well-known "label 
in-mold" method. 

A die has an inner surface, which has protruded portions, which in turns 
will form the vertical ribs 14 of the container. First, the label 11 L" is arranged 
between the protruded portions, such that each of left and right edges 13a, 13b of 
the label "L" is arranged along each of the protruded portions. Then, a parison is 
extruded, hold by the dies, and is blow-molded by air, so as to form a container 
attached with the label. 

The function and effect of the structure of the container according to 
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embodiments of the present invention will be described. 

As illustrated in Fig. 3, each of the left and right edges 13a and 13b of 
the label L is disposed along and between the vertical ribs 14a and 14b. 

Although the body wall portion contacting with the edge of the label is 
thinner than other parts of the container, when the container is dropped, since 
curved portions 25 arranged at both sides of the vertical rib 14 are deformed, an 
impact to the thin wall along the edges 13 of the label L is relieved, so as to 
prevent crack at edges of the label. 

Each of the upper and lower edges of the label is arranged to be close to 
the upper and lower ends of the body. Thus, thin portion of the body wall along 
the upper and lower edges of the label is reinforced by the steps just above and 
below the body, so as to prevent crack at the upper and lower edge of the label. 

If the container is made of PE or PP and if the body wall is formed to be 
thin about 0.6mm, crack would occur at the edge of the label according to the 
conventional art. However, in such case, the present invention prevents the crack. 

In case of the thin container, if the body wall at the center of the front or 
rear wall has a thickness about 0.3mm or less, such container can be easily crushed 
to dispose it. 

The step 10, the step 10a and the vertical rib 14 act as reinforcing 
member, respectively, so as to keep the shape of the container. In addition, they 
prevent crack of the container wall at edge of the label, even if the container is 
dropped. 

If an easily-crushable thin wall container capable of keeping its shape or 
appearance is formed according to the present invention, such container can have a 
thin wall between just 0.1mm and 0.3mm, and such container can be formed in a 
range of just 0.05 to 0.015 g/ml (weight of the resin per volume of liquid content) 
of PP or PE. 

Especially in case of a thin container, since the wall is thinner than the 
label, it is liable to occur crack. However, according to the present invention, crack 
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does not occur at the edge of the label, because of the above described function 
and effect of the present invention. 

In the embodiment illustrated in Fig. 3, a label surface coincides with a 
wall surface of the body. However, a wall portion at which the label is not attached 
may be protruded compared to a wall portion at which the label is attached, as 
illustrated in Fig. 4. 

Although the vertical rib 14 is concaved in the above described 
embodiment, it may be a convex rib 26 as illustrated in Fig. 5. 

According to these modified examples, since the impact is relieved due 
to the deformation of the curved portion 25 arranged at both sides of the vertical 
rib 14, these modified examples provides same advantages as described above, 
vll The second embodiment of the present invention will be described 

'M hereinafter referring to drawings. 

£} In the above described first embodiment, the vertical ribs are arranged 

respectively along left and right edges of the label. On the other hand, in the 
I second embodiment, vertical ribs and lateral ribs are disposed to surround full 
|»* peripheral circumference of label edge. In the following explanation, relating to 

* 5 I 

U! components of the second embodiment same as those of the first embodiment, 
q suffix "a" is attached to respective numerals, to prevent the repeat of the 
explanation. The differences between the first and the second embodiments will be 
described mainly hereinafter. 

In Fig. 7, a synthetic resin container "Aa" comprises a neck la, a 
shoulder 2a, a body 3a and a bottom 4a. 

The body 3a comprises front and rear walls 11a, and left and right side 
walls 12a. 

Each of the front and rear walls 11a is provided with lateral ribs 41a, 41b 
along upper and lower edges 40a, 40b of a label "La", respectively, and with 
vertical ribs 43a, 43b along left and right edges 42a, 42b of the label "La". 

The lateral ribs 41a, 41b and the vertical ribs 43a, 43b are connected 
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with one another to surround the label. 

As well as the first embodiment, each of the side walls 12a is provided 
with a plurality of concave portions. 

The container of the second embodiment can be formed by a method 
similar to that of the first embodiment. A die has an inner surface for forming the 
container, which surface has protruded portions, which will form the lateral ribs 41 
and the vertical ribs 43 of the container. First, the label "La M is arranged in the die 
such that the label is surrounded by the protruded portions. Then, a parison is 
extruded, hold by the dies, and is blow-molded. 

The function and the effect of the second embodiment of the present 
invention will be described. 

Even if the container is dropped, curved portions 44 at both sides of each 
of the lateral and vertical ribs 41, 43 are bended and deformed, so as to relieve the 
impact of dropping, to prevent crack at edges 40, 42 of the label. 

According to the second embodiment, it is not necessary to make the 
upper and lower ends of the label close to the steps provided above and below the 
body. Thus, the size of the label can be freely changed. 

Moreover in case of the thin container, the lateral rib 41 and the vertical 
rib 43 of the body wall act as reinforcement for the wall, keep a shape or 
appearance of the container, and prevent crack at the label edge due to the 
dropping impact of the container. 

The third embodiment of the present invention will be described by 
referring to the accompanied drawings. 

In this embodiment, the label edge is located in or reaches to the rib. In 
the following explanation, relating to components of the third embodiment same as 
those of the first embodiment, suffix "b" is attached to respective numerals, to 
prevent the repeat of the explanation. The differences will be described mainly 
hereinafter. 

In Figs. 8 and 9, a container "Ab" made of synthetic resin comprises a 
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neck lb, a shoulder 2b, a body 3b and a bottom 4b. 

The body 3b comprises front and rear walls lib, and left and right side 
walls 12b. The body 3b has a flattened cross section, which comprises elliptical 
front and rear surfaces of front and rear walls lib, and planar side surfaces of left 
and right side walls 12b. 

Each of the front and rear walls lib is provided with lateral ribs 51a, 
51b along upper and lower edges 50a of a label "Lb", and with vertical ribs 52a, 
52b along right and left edges 50b of the label "Lb". Each of the side walls 12 is 
provided with a plurality of concave portions arranged with equal intervals one 
another. 

The container according to this embodiment is formed by a well-known 
"label-in-mold" method. 

A die has an inner surface for forming the container, which surface has 
protruded portions for forming the lateral ribs 51 and the vertical ribs 52 of the 
container. First, the label "Lb" is arranged in the die such that the label edge is 
located along a central line of each of the protruded portions. Then, a parison is 
extruded, hold by the dies, and is blow-molded. 

The function and effect of the third embodiment will be described 
hereinafter. 

As illustrated in Fig. 10, each of four edges 50 of the label "Lb" is 
arranged to locate within lateral ribs 51a, 51b or vertical ribs 52a, 52b. 

Although the body wall portion at the rib contacting with the edge of the 
label is thinner than other parts of the container, when the container is dropped, 
since curved portions 53 of the lateral rib 51 and the vertical rib 52 at a side that 
the label is not attached are deformed, an impact to the thin wall along the edges 
50 of the label is relieved, so as to prevent crack at edges of the label. 

With reference to the thickness of the container, if the container is made 
of PE or PP and if the body wall is formed to be thin about 0.6mm, the crack 
would occur at the edge of the body according to the conventional art. However, in 
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such case, the present invention prevents the crack. 

In case of the thin container, if the body wall at the center of the front or 
rear wall has a thickness about 0.3mm or less, such container can be easily crushed 
to dispose it. 

The lateral rib 51 and the vertical rib 52 act as reinforcing member, 
respectively, so as to keep the shape of the container. In addition, they prevent 
crack of the container wall at edge of the label, even if the container is dropped. 

In the embodiment as illustrated in Fig. 10, the label is arranged such 
that the edge 50 of the label "Lb" is located on the central line of the rib 51, 52. 
As illustrated in Fig. 11, the edge 50 of the label "Lb" may be shifted from the 
center line to arrange the label. In this case, curved portions 53 of each of the ribs 

O 

4$ 51, 52 at a side that the label is not attached are deformed, so that an impact to the 

;:!! 

: >j thin wall along the edges 50 of the label is relieved, in other words, such 
!«i modification has function and effect same as those as described above. 

: 

; iS ? In the above described embodiment, the lateral rib 51 and the vertical rib 

52 are concaved. They may be a convex rib 54 as illustrated in Fig. 12. In this 
O case, the die for forming the container is provided with recesses for forming these 
U! convex ribs, and each of the edges of the label "Lb" is arranged to locate within 
-J each of the recesses. These convex ribs have function and effect same as those of 
the concaved ribs 51 and 52. 

The fourth embodiment of the present invention will be described in 
conjunction with accompanied drawings. 

In this embodiment, an edge the label of aforementioned embodiments is 
modified to a corrugated or waved shape, and a flat bottom concave portion is 
provided on the body wall to locate the edge of the label therein. Relating to 
components of the second embodiment same as those of the first embodiment, 
suffix "c" is attached to respective numerals, to prevent the repeat of the 
explanation. The differences between the first and the second embodiments will be 
described mainly hereinafter. 
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In Fig. 13, a container "Ac" molded by a direct blow molding comprises 
a neck lc, a shoulder 2c, a body 3c and a bottom 4c. 

The body 3c comprises front and rear walls 11c, and left and right side 
walls 12c. 

The body 3c has a flattened cross section, which comprises elliptical 
front and rear surfaces of front and rear walls 11c, and a planar side surfaces of 
left and right side walls 12c. Each of the front and rear walls 11c is attached with 
a label "Lc" having a corrugate shaped edge. 

The label "Lc" is an in-mold label which edge 60 is cut to be corrugate 
shape in the peripheral circumference. The label is substantially square shape. 

A width and a height of each corrugate is determined adequately in view 
of the size, the thickness and the like of the body wall of the container. 

Each of the front and rear walls 11c is provided with a plurality of flat 
bottom concave portions 61 along left and right edges 60a, 60b of the label 11 Lc". 
Each of the flat bottom concave portions 61 has a shallow bottom. 

The flat bottom concave portions 61 are located in vertical direction with 
equal intervals one another. Each of the flat bottom concave portions 61 has an 
oval shape. Each of the oval shaped concave portions laterally extends to cover a 
top and a bottom of the corrugate or wave of the label edges 60a, 60b, and the 
edges 60a, 60b of the label "Lc" are located within the bottom of the flat bottom 
concave portion 61. 

With reference to a method for molding the container, the container of 
the present invention is molded by a direct blow molding, and the conventional 
"label-in-mold" method is used. 

First, the label "Lc" is disposed in a die such that the edge of label "Lc" 
is positioned in protruded portion for forming the body of the container. 

Then, a parison is extruded, hold by the dies, and is blow-molded by 
blowing air, to form the container attached with the label on the body. 

The function and the effect of the fourth embodiment of the container 
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will be described hereinafter. 

Since the label "Lc" is attached to the container by the in-mold method, 
the body wall portion contacting with a corner of the edge 60 of label "Lc" is 
thinner than other parts of the container, like the conventional container. However, 
such thin portion is formed in corrugate shape along the label edge, so as to 
prevent crack. When the container is dropped, a stress such as a tension, a 
compression and a shearing is concentrated to the thin portion, to cause a plasticity 
deformation thereon, so as to occur crack. According to this embodiment, since the 
thin portion is bent to a corrugate shape, strength of the stress is different in each 
portion of the corrugate or wave shape. Even if a plasticity deformation occurs at a 
portion at which the stress is concentrated, the plasticity deformation does not 
increase or is not diffused, because such deformation is not transmitted by the 
curved portion, so as to prevent the crack. 

Since the flat bottom concave portion 61 is arranged along the label edge 
60, the concave portion 61 acts as reinforcement, so as to prevent the crack along 
the label edge 60. 

Therefore, this embodiment effectively prevents the cracking in case of 
dropping the container, by the corrugate shape of the edge of the in-mold label 
together with the flat bottom concave portion. 

In case of a thin container, even if the body wall at the center of the 
front and rear wall has a thickness about 0.3mm or less, the container keeps its 
shape or appearance due to the reinforcements of the body and the bottom, and 
also can be easily crushed by hand to dispose it, like the first embodiment. 

In the above described embodiment, the whole peripheral circumference 
of the label edge 60 is formed in a corrugate shape. Only the left and right edges 
60a, 60b may be formed in corrugate shape and the upper and lower edges may be 
straight line, because the upper and lower portions of the body at which the upper 
and lower edges of the label are positioned are reinforced by the steps just above 
and below the body. 
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With respect to the shape of the corrugation, the width and the height of 
the corrugation or wave can be determined adequately or freely as described above. 
The shape thereof such as a sine curve, a succession of an arch or an oval arch, a 
succession of arranging the arch or the oval arch on a top of the corrugation, a 
zigzag type and the like may be applied. 

In the above described embodiment, the concave portion arranged on the 
body wall has the flat bottom. The concave portion may have a bottom of the 
bending surface. The shape of the concave portion may be a circular shape, an oval 
shape or a square shape having an arch shape corner. 

The concave portion may be omitted, if the wall of the container has 
sufficient thickness, or if the body is provided with laterally extended concave 
grooves so that the body has a currugated wall. 

The fifth embodiment of the present invention will be described by 
r referring to accompanied drawings. 

I In this embodiment, a portion of the wall where the edge of the label is 

located is formed to be thick. In the following explanation, relating to components 
I of the fifth embodiment same as those of the first embodiment, suffix "d" is 
\ attached to respective numerals, to prevent the repeat of the explanation. The 
:J differences between the first and the second embodiments will be described mainly 
hereinafter. 

In Figs. 16 and 17, a container "Ad" molded by a direct blow molding 
comprises a neck Id, a shoulder 2d, a body 3d and a bottom 4d. 

The body 3d comprises front and rear walls lid and left and right side 
walls 12d. 

The body 3d has a flattened cross section, which comprises elliptical 
front and rear surfaces of front and rear walls lid, and a planar side surfaces of 
left and right side walls 12d. 

Each of the front and rear walls lid is attached with a square shaped 
label "Ld". Each of the front and rear walls lid is formed on an inner surface 71 
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thereof with thick portions 72 where edges 70 of the label "Ld" is located at a 
center of each of the thick portions, as illustrated in Fig. 18. 

The thick portions 72 comprise thick portions 72a, 72b extending 
laterally and corresponding to the upper and lower edges of the label "Ld", and 
thick portions 72c, 72d extending vertically and corresponding to the right and left 
edges of the label "Ld". 

The container of this embodiment is formed by a direct blow molding, 
and the conventional method of a label-in-mold is used. 

First, the label "Ld" is arranged on a predetermined position of an 
surface of a die for forming the body of the container. 

Then, a parison is extruded, hold by the die, and blow-molded to the 
container with label by blowing air into the parison. 

For extruding the parison, a parison controller is used for controlling the 
thickness along the peripheral direction. The parison is extruded such that a portion 
of the parison to be formed to the body wall attached with the lower edge of the 
label is formed to be thick in a range corresponding to the width of the label, then 
such that narrow portions of the parison to be formed to the body wall attached 
with the right and left edges of the label are formed to be thick in a range 
corresponding to the height of the label, and finally such that a portion of the 
parison to be formed to the body wall attached with the upper edge of the label is 
formed to be thick in a range corresponding to the width of the label. 

Consequently, obtained is the container having a thick portion 72 at the 
inner surface 71 of the body, said thick portion contacting with the edge 70 of the 
label. 

The thick portion contacting with the label edge has 1.1 to 3.0 times as 
thickness as the other portions. 

The function and the effect of the fifth embodiment of the synthetic resin 
container will be described. 

As illustrated in Fig. 18, the inner surface 71 of the body where the edge 
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70 of the label "Ld" is located is formed to be the thick portion 72 thicker than the 
other parts. The thick portion 72 acts as reinforcement to keep the shape or 
appearance of the container, and to prevent the crack at the label edge due to the 
impact of dropping the container. 

This fifth embodiment of the present invention can be applied not only 
for a single layered container but also for layered one. 

For forming such container, a layered parison is extruded by a parison 
controller in controlling the thickness to be blow molded to the container having a 
thick portion where the label edge is contacted, as well as the single layered 
container. 

Industrial Applicability of the Invention 
As described hereinbefore, in a synthetic resin container of the present 
invention, the wall surface of the container body corresponding to the edge of the 
in-mold-label is reinforced so as to be useful for the synthetic resin container 
which the in-mold-label is arranged, especially useful for a thin synthetic resin 
container capable of being crushed. 
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